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A large model—-driven integrated decision—making technology system for flood
control, water resource allocation and water ecosystem protection

WANG Zheng, GAO Yang, WAN Yu, LI Junling, YANG Xiaoyan
(Xuyi County Water Affairs Bureau, Xuyi 211700, China)

Abstract: To enhance the synergy of watershed management, data processing capabilities, and the
comprehensiveness of flood control- water resources allocation— water ecosystem protection assessments, a
collaborative assessment method integrating physical and data—driven models is proposed. This approach leverages
remote sensing imagery, hydrological, water quality, ecological, and socio—economic data, combined with the HEC—
RAS hydrodynamic model, Bayesian network ecological assessment model, and random forest flood risk prediction
model, to construct a collaborative assessment framework capable of handling complex dynamic scenarios and
supporting decision—making. Based on this, a simulation analysis was conducted using partial publicly available
data from the Dianshan Lake watershed. Results indicate that under the optimized collaborative scheduling process,
the maximum inundation area decreased by 34.5%, agricultural irrigation assurance rate improved by 8.2%, and the
Ecological Integrity Index (IBI) increased by 24.6% compared to the baseline scenario. Additionally, the model
identified rainfall intensity, terrain wetness index, and impervious surface ratio as key factors influencing flood risk,
assigning corresponding weights to provide comprehensive decision support for flood risk early warning, optimal
water resource allocation, and water ecosystem protection.
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